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D-3077 

Serial No. 10/624,915 
Examiner: A. Ragonese 

X. An apparatus for treating at least one of sleep apnea and 
snoring in a human or an animal having an oropharyngeal region with 
lateral and posterior walls, the apparatus comprising: 

an appliance sized and structured to be placed in or outwardly 
from the lateral and posterior walls of an oropharyngeal region of a 
human or animal and; when so placed in an oropharyngeal region, 
having at least two lateral elements vertically spaced apart from 
each other with at least one of the lateral elements extending 
across the posterior wall, the appliance, when so placed in an 
oropharyngeal region, being effective in treating at least one of 
sleep apnea and snoring. 

X+l. The apparatus of claim X wherein the at least two lateral 
elements are coupled together. 

X+2 . The apparatus of claim X wherein the at least two lateral 
elements are portions of the same structure, 

X+3 . The apparatus of claim X wherein the appliance has a 
longitudinal dimension and a lateral dimension which is greater than 
the longitudinal dimension when the appliance is so placed in an 
oropharyngeal region . 

X4'4- The apparatus of X wherein the appliance is sized and 
structured so that at least one of the lateral elements extends 
across the entire posterior wall when the appliance is so placed in 
an oropharyngeal region. 
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D-3077 

Serial No. 10/624,915 
Examiner: A. Ragonese 

X+5. The apparatus of claim X wherein the appliance is sized 
and structured so that the at least two lateral elements extend 
across the posterior wall and at least portions of both of the 
lateral walls when the appliance is so placed in an oropharyngeal 
region. 

X+S. The apparatus of claim X wherein the appliance is sized 
and structured so that the at least two lateral elements are 
vertically spaced apart from each other by varying distances over 
the lateral dimension of the at least two lateral elements when the 
appliance is so placed in an oropharyngeal regionTTX 


X+7. The apparatus of claim X wherein the appliance has a 
constrained configuration for delivery into the oropharyngeal 
region, and an open configuration when the appliance is so placed in 
an oropharyngeal region. 

X+8- The apparatus of claim X7 wherein the open configuration 
is a concave loop configuration, 

X+9. The apparatus of claim X wherein the appliance is made of 
a biocompatible metal - 

X+lO. The apparatus of claim X wherein the appliance is made 
of an elastic spring memory material • 

X+11. The apparatus of claim X wherein the appliance is made 
of nitinol. 

x+12. The apparatus of claim X wherein the appliance has a 
generally C- shape when viewed from above. 
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FEDERAL REPUBLIC OF GERMANY 
GERMAN PATENT OFFICE 
PATENT NO- 199 20 1 14 Al 
(OSbnlegungsschrift) 

InLClJ: A61F 2/20 

A61F 2/08 

Filing No.: 199 20144.5 

Filing Date: May 3, 1999 

Date Laid-Open to Public Inspeciion: November 9, 2000 

LATERAL PHARYNGEAL WALL IMPLANT 


Invenlor(s): Application for not naming Uie 

inventar(s) has been filed 

o 

Applicant: Dr- Wolfgang Fege, M.D. 

33014 Bad Priburg, Genuany 

Agents: Leine.and CpUeagues 

30163 Kamiover 

Hie following statements are taken [unedited] fiom documenlfi submitted by applicant 
[Abstracti 

The subject matter of the present invention relates to a lateral pharyngeal wall implant^ 
with a first and/or second implant (1 ; I each of wliich comprises two implant elements (46»S2; 
60,61% each with an anterior end along the edge of tiie tox^e and atong ttie wOls of the throat 
or along the edge of the velum of the soft palate (S0.S6; 72,74) and a posterior end along the 
cervical vertebia (48,34; 76,78). The two implant elements (46 to 52 and/or 60 and 61) of the 
implants (lyV) preferably have a curved shape so that, when implanted, the convex surface is 
facing the inner surface of the throat or the mucous membrane of the throat. The posterior end 
(48,54; 76,78) of the implanted implant dements is attached to the cervical vertebral column (38) 
and is supported by said column or by the tissue in fiont thereof or is implanted (anached) in the 
tissue in fiiont thereof. 
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Description 

The subject matter of the present invention relates to a lateral pharyngeal wall implant 
In the obstructive sleep apnea syndrome which, in confomiity with the specialized 
literature, will hereinafter be refeired to as OSAS, recurrent cessations of respiration occur in the 
5low*wave sle^ phases and in the REM (Rapid Eye Movement) sleep phases, during which 
cessations of respiration the muscle of the tongue relaxes, whicti^ due to gravity, causes 
especially the body of the tongue to fall back. In (he extreme case, the body of the tongue comes 
to rest against the posterior wall of the throat and thereby blocks the air passage in this area. In 
addition, a collapse of tho lateral walls of the ftioat can also contribute to the blockage of the 
respiratoiy passages. 

The cessations of respiration that occur as a result thereof come to an end only when the - 
oxygen satuiation of the blood and the oxygm dofideooy in the brain lead to a sudden arousal 
until a shallower sleep phase or complete awakening oocues, in the coittse.af which the muscniar 
tension again inci^eases sufficiently for the body of the tongue to be retracted fiom the posterior 
wall of the throat and 'for &e lateral walls of the throat to become tenser again and to open up die 
respiratory passages. Thereafter, sle<p slowly drifts into an REM or deeper sleq» phase xmtil the 
cycle described above starts anew. 

OSAS must be treated since the regularly recurring oxygen satorations of ffae blood 
daring sleep can lead to injuries to the myocardium, to coronaiy diseases* to cer^rovascular 
diseases with a higher incidence of stxolces, dmnkage of flic brain end hypertensive crises, and to 
a large nxwnber of hormonal imbalances* Furthemiore, the frequent absence of the slow-wave 
sleep phases, the interruption of the REM sleep phases and the fiequent arousals lead to lack of 
drive, daytime sleepiness, and a tendency to suddenly fall asleep during the day, whidi can lead 
to accidents while operating madiinery and driving automobiles. 
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It is known thai OS AS can be treated during sleep with the use of an extracorporeal 
compressor for gmerating a continuous positive pressure in the nasopharyngeal space via a tube 
and a nose mask. In the long run, suoh a treatment with positive pressure can tead to an 
overdistention of the pulmonary alveoli and to a shortening of the alveolar septa, the so-called 
puhnonaiy emphysema, whidi in turn can lead to a decrease of the overall lung diffusion sur&ce 
area and to respiratory distress. An additional disadvantage is that in the presence of excess - 
pulmonaty pressure, the pumping action of the rig^t ventricle of the heart must increase so as to 
be able to push the same quantity of blood against the increased counterpressure in the lung. This 
can lead to right-sided myopathy. Yet another disadvantage is that having to wear a mask while 
sleeping is inconvenience and uncomfortable. 

From the book by L. Grolhe and H. Schneider, "Schlafapnoe^ und kardiovaskulare 
Ericrankungen " (Sleep apnea and cardiovascular diseases'j , Thieme 1996, it is known that ii is 
possible to use oral prostheses which are inserted into the tliroat at bedtime and the purpose of 
ivfaicb it is to push the base of the tongue forward. Such oral prostheses, however, promise 
success only if the OS AS is mild and, moreover, are tolerated only by a small percentage of 
patients due to complicated handling procedures and discomforts'. 

To treat OSAS» it is also known to use surgical treatment measures which aim mainly at 
improving the air flow in the nasal and nijsopharyngeal area. An attempt has even been made to 
move forward the upper and lower jaw or a quadrilateral sawed out of the lower jaw bone with 
attached muscles of the tongue in the chin area and thus to improve the air flow. This is a major 
surgical intervention which places a coo^derable strain on the patient and wtdch, fimheniiore, 
ramly leads to acc^table results since, like the surgical measures described earlier, such an 
jotervenfioa only indiiecdy treats the problem mice it does not causally prevent the body of the 
tongoe fiom filling back and fitm coaung to test agsdnst tfaepostetior wall of the throat and thus 
from blocking the nespiratory passage* 

The unpublished German Patent Application with the official filing number 1 97 56 956 
describes an implant for implantation in a tongue, on which implant an attachment element for 
attachment to the byoid bone or on the tissue lateral to the tortgue as well as a su|^rt element 
which ext^ds fiom the attachment element into the area of the base of the tongue and 
substantially at ri^ angles to the direction of the tongue are disposed. 

The problem to be solved by the present invention is to make available a lateral 
pharyngeal wall implant which efTectively prevents or reduces the OS AS and whidt largely 
eliminates potential problems the patient may sufifer from, such as swallowing difSculttes and 
disturbances during skep, espedally in cases in whi^ the inaplant fbr implantation in the base of 
the tongue as described in the Oenrtan Patent Application No» 196 S6 956 does not su£5ce to 
treat the OSAS. 


PAGE ffl13*RCW)AT3i15l2005 2:13:31PM [Eastern Stm^^^ 


MAR-IS-qS t1 :t2AM PROM-StQutUxaBuyanMul I ins 
Oct 17 04 09:53a 


T-855 P. 009/01 3 F- 
P 


4 

The problem underlying Che present patent is solved by the teaching of Claim L 
The cratral idea of this teaching is to make available a lateral pharyngeal wall implant 
which can be implanted so that one end of the implant \$ disposed along the cervical vertebra and 
the oOier aid is disposed along the lateral edge of the tongue. The lateral pharyngeal wail 
implant can be advantageously used if the supporting effect of the implant for implantation in the 
base of the tongue discussed above does not suffice and a reinforcemi^t of the implant for 
implantation in the base of the tongue or a replacement of the implant for implantation in the 
base of the tongue is not feasible for various reasons. A potential reason might be the risk of 
considerably impairing the mobility of ihe base of the tongue or tlie fed that the implant 
implanted in the base of the tongue has healed so well that any additional surgical manipulation 
in the area of the Implant mi^t lead to the formation of excessive scar tissue or to an impairment 
of the surgical result due to other causes* In this case, the lateral pharyngeal wall implant 
according to the present invention would mainly serve to support (he edge of the tongue; a 
secondary effect would be to support the lateral tissue of the throat. The lateral pharyngeal wall 
Implant according to the present invention can be advantageously used also in cases in Whjch 
OSAS is suspected to be contributorily caused to a large extent by the collapse of the lateral 
walls of the throat. 

In this case, the lateral pharyngeal wall implant would mainly serve to support the lateral 
tissue of the throat, and the secondary effect would be fte support of the edge of the tongue. The 
lateral pharyngeal wall implant according to the present ravention makes it pos«ble to support 
the lateral edge of the tongue more effectively than the sole use of an implant fot tmplantatioa in . 
the base of the tongue, witfiout the ovemH acdon of the supporting fi)rc6 bemg transmitted across 
the base of the tongue, thus ensuring that, in spite of ^ greater lateral tongue support action, 
said base of the tongue remains more mobile than if only file implant for implantation in Ibe base 
of the tongue were to be used and the act of swallowing is less impaired susce the adioti of the 
supporting force is better distributed over the entire cross section of tilie throat and/or over a 
portion of the bngimdinal octasion of the throat 

The uxqslant elements of the implants are preferably designed so as to be curved so that in 
the implanted state^ the convex sur&ce is facing tbi& inside wall of the Huoat and the mucous 
membrane of the thioat* This ensures that an especially good supportmg action is exerted on the 
lateral edge of the tongue and/or the lateral tissue of the throat. 

Additional advantageous and usefbl embodiments of the soUulon of the problem 
according to the present invention follow from the 6qpmAeni claims. 

The present imrentlon wUl be explained in greater detail on (he basis of the attached 
drawing in which practical examples are illustrated* 

Asoanbeseai 
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eleniBnts 46»52 of implant 1, they have a curved desigq so that, when implanted, the convex side 
IS facing the inside of the throat and the mucous mmbrand of the throat The use of implant l\ 
Ic, of hnplant elements 60 and 61, has advantages especially if the throat aboVe the dorsum of 
the tongue, i.c» in the legion of tlie palatopharyngeal and palatoglossal arches, collapses during 
sleep and Iherefore requires that this regions be supported Hie anterior end 76,7fi of implant 
elements 60,61 of implant 1' is attached to cervical vertebral column 38 or is supported by said 
vertebral column or it is auachcd to the tissue in front thereof or supported by said tissue. The 
anterior end 72,74 of implanted implant elements 60,61 is attached m the tissue located in the 
vicinity of the lateral posterior edge of the bard palate 6 and/or pterygoid bone 70 or is supported 
thereby. 

Figure 3 shows the right implant element 52 of implant 1 accoidmg to the present 
invention and implant element 61 of implant 1' according to the present invention in the 
implanted position, with the right side of the face in the drawing having been removed and with 
ihe right side of the mouth and tlie right side of the nose being exposed for the sake of clarity^ 

Implant elements 46,52,60.61 are substantially designed in the form of bands, with bands 
being defined to also include a structure which, although flat, cari' vary as to thicloiess and width 
in ceitein areas along the way. Tlie lengthwise dimension of the implant elemenis Is preferably 
greater than the thickness of the implant, and the cross-sectional dimension can be variable. At 
least once hnplanted, the implant elements have a convexly curved shape to fit the lateral wall of 
the throat 

Implants 1 and 1 ^ can be used separately or in combinatijcni with each Other or separately . 
or in combination with an implant for implantation m the base of the tCMtgue, especially an cases 
in vMoh die main causes of OSAS have been attributed to die &ct that the tcHigue is fallmg back 
and that the lateral walls of fbo throat colUpse, Which implants are diosen depends on which 
structures collap&e during sleep. 

The lateral pharyngeal wall implants according to the present invention are prefeiably 
designed to be extremely soft so as to avoid an irritation of or an injury to the hnportant 
structures, such as nerves and vess^s. The implants are made of cultured mdogenous tissue or of 
a synthetic material or of a combination of both materials. Instead of cultured endogenous tissue, 
it is also possible to use endogenous tissue that has been harvested fiom another site. 

Claims 

1, A lateral pharyngeal wall implant, with a first and/or a second implant (1 ; l"), each 
having two implant elements (46,52; 60,61), each implant element having an anterior end along 
the lateral edge of tiie tongue and along the lateral wall of the throat or the lateral edge of the 
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velum of the soft palate (50,56; 72,74) and a posterior end along the cervical v^ebra (48,S4; 
76,78)- 

2. The lateral pharyngeal wall implant as claimed in Daim I, characterized in that the 
two implant elements (46 and 52 and/or 60 and 61) of the implants (1,1*) are d^gned to have a 
curved shape so that, when implanted, the convex surface i$ facing the inside surface of the 
t]m)at or the mucous membrane of the throat, 

3. The lateral pharyngeal wall implant as claimed in Claim I or2» charactoized in Chat 
the posterior end (48,54; 76,78) of the implanted implant elements (46,52; 60,61) is attached to 
the cervical vertebral column (38) or is supported by said vertebral colunm or by the tissue 
located in front thereof or is implanted (attached) in the tissue located in front of said column. 

4. The lateral pharyngeal wall implant as claimed in Claim 1 or 2, charactaized in that 
the anterior end (50,56) of the implanted implant elements (46,52) of the first implant (1) is 
located in the surrounding tissue along the side of the tongue or is supported by the lateral region 
of the tongue or is implanted (attached) in the lateral re^on of the tongue. 

5. The lateral pharyngeal wall implant as claimed in Claim I or 2, characterized in that 
the anterior end (72,74) of the implanted implant elements (jSOfii) of the second implant (V) is 
supported by the tissue located in the environment of the lateral hard palate (6) and/or the 
pterygoid bone (70) or is implanted (attached) therein or is supported by or attached to the hard 
palate or pterygoid bone as such. 

6. The lateral pharyngeal wall implant as claimed in any one of the preceding claims, 
characterized in that the implants (1 »1 *) are implanted in part or as a whole. 

7. The lateral pharyngeal wall implant as claimed in my one of the preceding claims, 
chaiacteiized in that the implants (1,1^ are made of a syndietic mataial and/or cultured 
endogenous tissue and/or of an endogenous tissue harvested from a dififeieiit site. 

8. Tlie lateral pharyngeal wall implant as daitned in any one of the preceding claims, 
characterized in that the implant elements (46^2; 60,61) of the implants (1,1*) ate bandlike 
structures. 

9. The lateral pharyngeal wall implant as claimed in any one of Claims 1 through 7, 
characterized in that (he inqplant elements (46,52; 60,61) of tte implants (1,1*) are stractures^ the 
lengthwise dimension of which is greater than the diickness of said structures and the cross- 
sectional dimension of which can vary both between two implants and within one implant. 

10. The lateral pharyngeal wall implant as claimed in Claim 9, characterized in that in 
certain areas, the flat structure has a different thiclcness both in the lengthwise and/or in the 
cross-sectional direction. 

fiiicludes 3 pages of drawings 
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Figure 2 
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